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ABSTRACT 

PURPOSE: To obtain the film having a controlled fine structure at a lower 
temperature without causing the heat decomposition of optical material by 
spraying a solution or dispersion of an organic optical material into a 
high-vacuum vessel, depositing the material on a substrate, and heating the 
deposi t. 

CONSTITUTION: A vacuum vessel 3 is drawn through a vacuum pump 4 to a high 
vacuum of 1X10 (sup -4)mmHg or below. A solution or dispersion of an organic 
optical material held in a liquid reservoir 18 is sprayed into the vessel 3 
through an open/shut mechanism 2 and a control nozzle part 1 to deposit the 
material on a substrate 19. A substrate heater 20 is energized to heat the 
substrate 19, and the vapor of the solvent, etc., are trapped with a cold 
trap 6. After confirming that the volatile component has been completely 
removed from the deposit by means of a gate valve 11, an ionization 
apparatus 12 and a mass spectrograph 13, the deposit is optionally formed 
under pressure. 
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[fttfFfiS#©®ffl] 

mum) ***fctt»**tttt©*«*3t**r» 

2 ] W*3S 1 OtofRAaottCtaEdOTS 
HMW13] *3*S£;:©*S*Sf*JlC***fctt 

«£-t©iOj»*S. *<fctfX$*»©*IM«l#R&***. 10 

fcgBTfc^T, tixx^oM^sa. «»/ 

[8H©fM&Ml] 
[0 0 0 1] 

tt. C©3PJtt. StfiS^Sigli. J£ft9t. 3fc#»»J» 20 
MR. %«£&gft«©%&«. *Xhxu*hn=:* 
XftffitcWfflft, S*liEtt©3t*fWttLT, 

«ifi*ftt-t©fc»6©8BfcBT*t)©T*«. 
[0 0 0 2] 

[«*©»« t-tOKB] fi£*«kO. #«©»£*»&£ 

3t©!RiR**^tt^*fflfflbfcttfia«aa^R*Hi 
©#7c^j«a«aa©fc*©«;ffl^, a«STtt3t#» 

JW»*&V>U*«*»*©*Jl©fc©. «#ittlifc* 
5. 

[0 0 0 3] C©±5*frUH»««3t*»BI*»*T 
*£»©*». *©»!«£ LTtti*ft-0»«t>©£* 
i©***Jt*tt»*ffll»fc*« 

(1) »K. ■ntt*jsfr>«a£& 

&tfft, Xk-Fa-hft, p-*3-htt. 7.t:>3 
-hft, x-fytf>^ffi. *Xl/"-85tt£©fcItt. ¥ 
K. fiKS, DORR, TDK. *4"J->, £V&£©BM 
ft. «*ft, «#a£ft, (4#HBS6 3- 

2 4 3 2 9 8) tt£©««{Mfc«*fc. *©±fc*J«* 

if. 

(2) Rft^yT-wm^tt^i/WB^RiSiHifflr* so 
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*/T-A«*(*:©»*. **7.7^>^ft. U7*->3 
> • -f >3?ijr3/g> • *-JH*tt. x^xva^a, 

(3) »*»TfcJflH«3&S (ftU»fcJ:««{|;*) 

**& g£8i»ft, -f*>tr-Att. x 

/■W:J"J>Xft. X^XvaSft, 

(4) mtft«^ttttftftnjBr«^rtfe 

*yhXU7,ft (ftffl¥4 - 9 9 6 0 9) . tttijj$» 
ft, J£#ft, *i»«©¥8fl<fc#ftfc£. 

[0004] l*>l&#s>. cms ©&*©$«#?£© 
«actt. »ft^$n«^*gt©ttj£. «jft«tt^w 

#ttfcfc©K:lB5ftT*D. i0i9Sfj:aiBB«ljt©«!lffli 

CttaUTt>ft«r>©*«^H»T»ofc. tztZtt. ft*© 
*SCfilr>Ttt. «K * t fc t> 

[0 0 0 5] frt. C ©561814, W±©&0©ft:fci£ 
*©K££*MBU 3tt**r»©S»»*ftfefc6-rctte 

*fc»©«fU^*r«*3t*«tt©«ifi*ttt-t©fcJ6© 
[0 0 0 6] 

[!S^£®ifc-fS;fc*©^IS] £©§BHtt. ±E©RH 
*»ft-r*fc»K:. *«Sfctt»tt*tttt©#«*3tt* 

jaarsctsi#»fr-5W****»«©«jfij£*ffi 
c©58Wtt, ijo&ffla&fc, i; 
TftuEBK»-r* - 1 i-r-5®!3ift £ ' 
[0007] sec, ±te^ft^*STs 

fc*©gBibT. Jt£8S£C©X£SSl*3CJgtt£ 

fctt«-«*ttffi©***3tt*4j»s««-r-5¥at. * 

H y X;i/g&<!: * ©B8 KtggtgB £ £ #T 5 H t t ? 

[0008] afstaT»t<Rwr*t» si*. -© 

38W©»feC*t»T»*tr******»ll©lljSC 

n-5. ^©TOtctt, 8Ktt*#r*&tK£i*ffU a& 
-5V^4^f[!«t^T^?. ! b©T^n«tt.«©aS©t) 
©*tffl^6n6. *©■»:«, *«S?d:«^Ufctt 

si, *»a©t>©*«^ufctt»«tbT»tK«fflr 
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[0 0 0 9] JW*»fctt*«*^*W©»«**«» 

[ooio] :oi5&ti*»f«8oft#«fci/T 

tt. tf'JX^UX #U (a-*7-;kX?l'» , *U 

x;HfU^>. ^'Jb'z^n-Jk #Utfx;k7-fe 
*-;k #UK=*^?-;k tf'Jftffit'-jk #u 
tfn,)mio-;k #U£fttxjk #U£{fcfc*xU7 f 20 
x #ut-;u^f-;px-T-;k jp'jtfxjkx^x- 

tY>. #'J (N-fcfx;k*;k^/-;W . #'J (N- 

UJHSxfJk #U 7 i"JJPSS. ^U7^Un-h'J 

;k #u/*? u;u$^?Mk s^ij^^i'UJUxf 
;k #u *?£U;ns73Mk ^u^^^uji-s^^ 
;k #u^^^ , j;uK->i'n'\+->;k 'J;p 

;k #U7-feh7;i/rt H. #'J*n5— ;k *Uif 30 
-#*-fh« (k'X7i;-JH+Ki) . tfU <3?X 

tfx7U;w*-#*-f M *. 6- 
7Mn>. 6, 6-t-fax l2-t<Dk 6, 1 
#'J7X/t7^>Sxfjk #>j^Jk* 
S>Hf;K #UUvk #'J^n'J>. jpij (r- 
^>^;p-L-^;i/^^-h) , *3\>H:;i/D-x, x 

^Jkt;Hn-;k Oitfr-tfro-X, hHn+yi? 
;kfe;i/n-x, kFn*->:7 , ni;;i/-fe;uo-x. 7-fe^ 40 
;kt;pn-x. -fe^n-x h U 7-fcx- K -feJPn-x 

U» . IMMtt7/l'* FttW (KKK + at*?*^ 
«+^U-tU» . *«Sfd#UxXx;W8Mg 
■1 *)Vtk+-7u\ZVy>fV^i—M . x# 

(fX7x/-;^+xtf^n;pt KU» . 

h*x>»R. y7^-5>891& 

#'j->5>. ^r«#'jy;w- : <'>*3io:^n?.©^a^ • 50 
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&»fg£&, =*<b«*. B37yftK*. X5 1 

;i^>-t?>, A-7;M-n^>*rx n-v^uyy 
u*Jc-$y, v x ) tJ-frpuuy^yUEtD, S^Tii 
fi£t£© fc t 4 7 7 Xvl^ t Ttffc K^ffcfc 

[0011] *fc, z.ftt><D%m&ft : Mk&W$GM& 

;k Cd- 
Zn-Mn-S e -T e - S-OxtG a - I n-A 1 
-As-P&fffl^iMSf^nD-f Hfc£©«& 

^©Ka£&< m-XhD7xUX 2-*3\>l'-4-X 
hD-7XU>. 2- (N, N-v/^;kT5/) -5 
hn7t h7X'J h\ N, N' -h'X (4-Xho 

7xx;io **>v7 5 >&£©"<>-£>&£#. 4- 
^ f.^->-4- -- hnt'7xx;p?it*©t*7xx;p^ 
4 4' -x hDX^;^>^t*©x 

fJK>», 4-;hD- 3-HaU>=N-t+ 
->H. (S) - (-) - N— (5-xhn-2-bf'J y 

-ynijy-;p&i£ot:us?>«*#. 2' , 
4' , 4' -HJ;*h*->;fr^:3>fc£©;fr;i':3>Rg 
ft:. ^x-;i/7JJUn>^ftfei:©2^#^7 l 6^ffitt 

[0012] mmo&oiz. z.n^m&tt^itSMo 

©*ft«»JtLTtt> l40ak^fD-^SI»#. 4' 
-n-7h + ->^>v"Jx>-4-->7y7x«J> t 
4' - n - a* yM>yUT> - 4 - ->7;7X'J > 
&£04' -7^*i"<>i?Uf>-4-y7y7x 
U>*. 4' -Xh + v"^>5?Ux>-4-n-7?;i' 
7X'J>. 4' h^->^>>"Jx>7 5/7l/^> 
4- (4' -*h*->^>v'Jr» 75 7 t'X 
xx;k 4- (4' -7h*x^>^ l Jr» 75 /X 

=f)V<ytiH<DA' -7;p3=t i ->^>> ?, JT>7xij > 

4' - ->7 / 'J f > - 4 - n - 7*f h+y 7 
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- ij >, 4' ->7y<>> ?l Jx>-4-n-'\+->JI/ 
:**->7X'J >fc £* © 4 ' -->7 7^>vUx>- 4 - 

^•*v^>x'Jr>-4-/ h*->7-'J >. p-#;P 
#+->7i^n-7SJW-*^-F, n-'\7 p 5 1 ;l/ 
4- (4' -Xh*->7x/ - *x#;k#x;P) 7xXJU 
*-**-h&£©|StgSX7.f-.)MS. 4-n-7"3MI/£ 
m#K4 / -xS*>-7xXJk 4-n-75 1 ;^m# 

S4' -:*i7 3Mk**->7xx;k 4-n-^>?;i/^ 
E#gH' -A*v;kn/;t*->7xx;i/&i:©4-7;t' 10 
*;kl/£J&i=i!4 ' -7;m*->7xx;kX7.5MHg. 
4, 4' -v-n-7S;kf*v77*->^>if>. 
4, 4' -v-n- / z;kt*i'77*i"<>*>a:£ 
©7 , /*->^>i?>SI*#:, 4-->7/-4' -n-* 
?f*k'7izjk 4-->7/-4' -n-FxWI/k* 
7xXjkncif©4-v'7/-4 ' -7*Jk>k>l/tf7xX 
;WJWc£©**. fc=ktf (2S, 3S) -3-*3\>l/- 
2-^nn^>^y-f yjr»4' , 4" -*4^;ki-* 
xtT7xXJk 4' - (2 -/^I/T^IO t'7xXJU 

- 4 -*;W>S4 - ->M*-/7iz;K 4' - 20 

•75- )V) 7xr;Ptt£©af§«tt*a£*«f*££#T 
[0 0 1 33 fc<hAtfm±©a00J*-f 

aawa^im^aiittSH^tfcflK set 

5. 

[0014] jWM5fctt**y-;k x*y-;k -fv 
7nt:;k7;pn-;k n-7?y-;k 75;P7;m- 
jk s/^a^+u-y-^, -o-ww-Mi'cy 
x^k>^U3-;k yi?kv^U3- 
;k ?v-tv>tu&*m7fr3-)m* B»x^;k 

iXfJUI. 7"fch>. /^;kx?;k^rh>, ^^;k 

x^kx-xJk -77?;kx-r;k y h+->x^y- 
;k ih*yi^;-;k 7h*->i^/-;k *jnf 

h-*ft£CDI-f*a. f h7tFD77k 1, 4 
i7DD*;k£v> BS^kK*. 1. 2-j?5 0DI^k 

l, l, 2-hUJnni^k FU £U>&£*©ad 

y><t&i£jkxm* ^>-trx F;kx>. *->ux * 

□ D^>-tf>, o-yfDD^>1f>, XhP^>if 
>. 7xy-;k a-*nn-7-77k>fc<!:©2r#8iJ& 
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>. 5^o^*tf>fc2©MliUft^JMl. n. n- 

x^f H. N, N-y/fm h75 

F. 's+if/?;k*X*U^i' h'J75 F&<!:©7 3 F 
M. N-y^JUfn'J F>&£©8tt7§ FX. fh7 

i, 3-s?/9 t ;u-2— r s*V'Jv/> 

**->F«. #l»x^U>. JftBt7*cH£l/ >&£©«» 
x7x;ps. 7-trhxhu;k 7 , DM=h'j;k ^> 
i/xF'J;kSt<!:©xF'J;Hg, l£'J3*>. */"U>fct* 
©£SX**»fl:£ttH. MJx?\fc75>. HJx7 
y-Jk75 >. vX?Jk7 5y 7^3-Jk 7XU>& 

£©7 3>«. &£©«i. *. xhoy^>, -mm 

[0 0 1 5] ^ft6©»«tt, *fc. «&©»£©*>© 

MrtKJWUTWMWr* H d©?|BJ!(41# Sfci: 
LTH**». ^©^©XlifclKLTtt, fc£*.«ErF 

[0 0 1 63 r&to-fe, *r. HO«MOJt*f«lO« 
jfigg©#fJ5£l4. HlC«jRfSui««T*. 

J:^M»yX;W«©WH««» (2) (3) 
fcfcXU 3 5fc;i©XS*S (3) |*jT*»Ufc»«t 
•©XXSfflifcKilXU E?J£ 1 X 1 0 * P a^TfC 
&oX£#>7 (4) *«*.TH*. Sfc, £©&gtC 
14, HijfBX£$3§ (3) rtCRHUfcEaMfeail 
(5) . X2$§§ (3) rt?JVftbfcMK«©Sft#X 
3S#>7 (4) ^4W*ci*»±-r*fca603-;n«h 

5->7 (6) . yx;i/S6 (i) t&m.<D?n*mc$z>>s 
*vt?- (7) . stiiiDMSB (8) . &£ztgmmg. 

9) SBC*Wft%¥mt»&?«;: 9 

[0 0 1 73 ^©SM(C(4, *»tJt?DT, KS«S§ 
(3) ©^-*>^SB (10) . y-h# (1 1) . 

■i*>{mm. (i2), »»#$T&g (i3). 

(1 4) . VXalfxk-^- (1 5) fe=k-tl 

(4) **4UE*&ffX2. «tt)ff*Ktt. 
1X10-P aJKT©JE7J^Tti>IS0fflair»mb, 

§§^©E*$ 1X10-P a^TlC^Odt^-C^-Sfc 

>7£o-*y-#>7©ffi£-a--$\ ^ 

»#>7 , t d-^ "J -* >7<Dm$lt$:Qim?Z> £ Llfi 
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[0 0 18] tfc. ®l\ZM7Kl>tz.&0\ZM&®& 
(3) CRAfc-ftfXfcBB (12) &<fctf»S##Tlg 

K13). *it>"ss«Ag« (i 4) mzmmm 
©g£#>X (i 6) (17) 
I*. £4$, JE^iO^gg (5) CO^TfcL -ftttfctt 
1 x 1 0' ! P a^T©E*£IEBtlill£T£-5fc©T*£ 

tfJUfcfclfcH:. Bayard-AlpertB&£©RBBBB£ft 

[0 0 19] B££B (3) C^vrtt. gg*fiEg|5q a p 10 

R£tt©BBa<B/hK&*±5CKR-f*BB© , fe 

©WiLK BRttBBBttBOTJl'S^ASfctt 
Xf>V7WJlK s&ini&B (8) tth-*- 

5$<ZHvrtt-et>JK. SB (19) ©BttKJ&UT, ft 

[0 0 2 0] &*3. C©g»#&8g (8) tJSSfiS 

Bj£BB (9) fiSB (19) ©BBSByTf **>©•? 
*0. BR»fc£»B»*»BSTK:B^Tt>«B!l"r* 20 

[0 0 2 1] ^-*>#gB (10) ttHS**«ldc-r 
3BS£T*inBffl3Tg5*>©*W3:LK, 3-;H« 
(6) ttftX3*SAT*ftlfcftfte®ftft- 

«. ffi*©^iC©fe©^fflT't5o (1 
2) *s«fctf«»##rBB (13) ttfc-j*U"b&KTttfc 

[0 0 2 2] (1 1) tt-f^VfldM (1 2) 30 

&<fctfR»##rgS (13) £H£§8g (3) ©f B T$31 
P#»Bt5 *>©T$> 0 , *f Ufc»«t**Bttft«r»««. 

B##rgB (1 3) 6«»i'r-SiiftK<±T#fflT* 
-5. y-h# (1 1) £R»t*B£ttBBB» (3) * 
itfltBfrtfBB (13) tt#l::9Jfttt®X£&BB 

(16) 6««fj-*Ct*tJl?*L^. 

[0 0 2 3] -i-txmm (12) teK*££F*Jl;:#£ 

B«©t>©*HfcB*iBT**. jwwsifctttfxttRjS, 40 

5ui*Tt6. RR#*rBB (13) te-f^MtSB 
(12) ■e5fc£*tffc'f *>©R»m£^©1'*>©« 
«l e tlKl/fcRm/ e C*i;TM*»lt*i» <R 
S#-|Si£) fc. m/efcJKUTfl-BSftfc-r *>©&£ 
BftttCBB-rsBfl- (B1H-BBB) fr&fcSfcOT 
*tl«. &»©BR©t>©*»ttBT£<&. 
[0 0 2 4] RB*MiftBRB£J:tf/'B«fr>lttlB£ 

A(7#7S. 9BBHC9. 3Erfil«*ffl. -RRBB. * 50 
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LT&7 7 57 ; -B<!:BBBB»iB8©B-& 
-*R-?BBBB£RBRBRB«S©»'&'S&if 
© 2r * © t> © * tt ffl 1" *> E t ** T * 4 . 
[0 0 2 5] S«gA8B (14) «, (jj-ffbttlt* 
BRtt&na*. iSK^§S§ (13) ft^SB (19)* 

KBr-5Bo#ai*m*fi*rr*±T?#aT**. s« 
mxmm (h) bbbbs. *«*&tt»*»A"rB 

d-XSC©BB»AR, »BBR©B3&BSi©W©y 
XB#>7\ fiitfEABBBB^SBB'f* 

[0 0 2 6] Trafcfal/-^- (1 5) tt, &fUt> 
KW-*&»tt&V»*«, /X^B (1) Kftf-SSB (1 
9) ©fa^fi^iftBBTfcBfc^fflTfc*. W£f© 

rbffiVm JX)\,% (1) ttd©5SB©#¥BR©BBB 
B©+T, BfcRRfcB#T*4. -tLT. UW/XJl 

ft«yX^BBBB«BA«£KA*B«. 
[0 0 2 7] HS*BB-r*BB£UTtt. BB*n*» 

£=fc BT?« B #* 4 . - ©56B©BBBttM» 

BiDXttB©--H;i'/t;uX*fiJffl-r5c:t^T#4c 
fc*BWbfc. Tttto*. vmsxjw (l) left. = 
-HJWW^ (10 0) *RW, /X;HB©HHBB» 

(2) n«tc.Tc©^-H;PA*;PX (100) 
U fflffl/X)m (1) a»S©B«B3fc*»»«©RB 
B&RRU ^©fflSSrSfrltT*. 

[0 0 2 8] *«»#*«B©Btt. B&B* (18) 
iOBByX^B (1) fci*.tf«±©B 
■KBV»Ttt, BEOMfpyX^B (1) iOWB^ft 
*BB*BBSfctt»*B©ttB"CBBBBS (3) 1*1 
fcfc^TBBU B»Sfctt$MftB#**BB$6S*& 
*»6. IS (19) ±C#«***«»t±*BB*B 
«SB«. 

[0 0 2 9] -t-UT. ^©^^(C*3ViT«, 31©S^ 

(19) £B«*©B#BflB*B*fc^fi«£-einB 
LT»BB»*I**U, *6»:BBCBUTB«±©B 
BB*jDB*J:^/»*^ttBBEUTB»Ot)OCBB 
1-5. fc^5^S^S (19) 0MHcBfcR*tt3&:<. 
^5X. S££teUi£>. t75-^X. Si. #'JT- 
B©ttB©t>©t?*-3TJ;^. *LTZ\<Dmffi. (l 9) 

±©«a«ouDBBa»4. bb (i9) otmtLxn 

iO&SB (2 0) tc«fcoTBB^*iDBUTt>±^. d 
©BffiftlBBB (2 0) tUtt. B»t-^-4>. * 
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[0 0 3 0] SSKfiKJgrofcJ&rojOEC^T 
tt. i^WJEHIffla (fct^ffl*M¥4 - 9 9 6 0 9#) 

©SS0J©Si;g#&i:^©fc&©gBfcJ;^T. iOffiffi 

o^HjtcioT. ia*fctt2asi«±o#«jfi!fi[» : F 

[0 0 3 1] fcfc. SSMW/cm' fc^URH 

GW/cm' ©S/t"7-80EU— 

[0 0 3 2] 

«^T3t*»«*«iaufc. rafcs. (3) 

rt£*t£#g[gB (4) . fcfc*.tf*-#*H t *>7* 
tf«lB«5*>^KJ:0Jia»»«, *« (3) P>l©flE2J 
*ffi*»&BB (5) CiOHJgU lXlO-'Paft 
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